With the aid of Mathematica, new exact travelling wave solutions for fifth-order KdV equation are obtained by using the solitary wave ansatz method and the Wu elimination method. The derivation of conservation laws for a fifth-order KdV equation is considered.
Introduction
It is well-known that nonlinear complex physical phenomena are related to nonlinear partial differential equations (NLPDEs) which are involved in many fields from physics to biology, chemistry, mechanics, etc. As mathematical models of the phenomena, the investigation of exact solutions to the NLPDEs reveals to be very important for the understanding of these physical problems. Many mathematicians and physicists have well understood this importance when the importance of this so they decided to pay special attention to the development of sophisticated methods for constructing exact solutions to the NLPDEs. Thus, a number of powerful methods have been presented.
We can cite the inverse scattering transform [1], the Bäcklund and Darboux transform [2] [3] [4] [5] , Hirota's bilinear method [6] , the homogeneous balance method [7] , Jacobi elliptic function method [8] , the tanh-method and extended tanh-function method [9] [10] [11] [12] [13] [14] [15] , F-expansion method [16] [17] [18] and so on.
The notion of conservation laws is important in the study of nonlinear evolution equations (NLEEs) appearing in mathematical physics [19] . The mathematical origin of conservation laws results from the formulation of familiar physical laws such as for mass, energy and momentum [20] . As is known, the investigation of conservation laws of the Korteweg-de Vries (KdV) equation led to the discovery of a number of techniques to solve NLEEs [21] , e.g., Miura transformation, Lax pair, inverse scattering technique and bi-Hamiltonian structures.
On the other hand, it is useful in the numerical integration of NLEEs [22] (e.g., to control numerical errors); particularly with regard to integrability and linearization, constants of motion, analysis of solutions, and numerical solution methods [23] . Consider a dynamical system,   , , , , , ,
where
 is a function of two independent variables t and x. The functional   , I u x t     is said to be a constant of motion or an integral of Equation (1), if it satisfies
Generally, we can derive constants of motion from conservation law, which enjoys the general form as [24] 
while the components V and of the conserved vector 
is obtained to be a constant of motion. It has already been proved that a large number of NLEEs possess an infinite E. M. AL-ALI 50 number of conservation laws such as the fifth-order KdV equation
Exact Solution for Fifth-Order KdV Equation
With the rapid development of science and technology, the study kernel of modern science is changed from linear to nonlinear step by step. Many nonlinear science problems can simply and exactly be described by using the mathematical model of nonlinear equation. Up to now, many important physical nonlinear evolution equations are found, such as sin- 
In order to obtain the soliton solution of (4), the solitary wave ansatz is assumed as
where A is the soliton amplitude, is the width of the soliton, is the soliton velocity and d c B is constant to be determined later, the unknown index n will be determined during the course of derivation of the solution of Equation (4) . From Equation (5), I obtain Equation (6) .
With the aid of Mathematica or Maple, from (5) and (6 uating the exponents ), we can get Equation (7). Now, from Equation (7) (8)- (10). 
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Solving the above system by the aid of Wu elimination method [25] 
Systematic Construction Method nfinitely Many Conservation L ifth-Order KdV Equation
We recall the definition [16, 23] 
isfy the structure equations of a pss, i.e. sat ,
As a consequence, each solution of the D ovides a local metric on E pr se Gaussian curvature is constant, equal to −1. Moreover, the above definition is equivalent to saying that u
 is a colum r and the 2 × 2 matrix n vecto
from Equations (18) and (19), we obtain
where S and T are two 2 × 2 null-trace matrices
.
Here  is a pa eter, independent of ram x and t , while q and r are functions of x and t . Now
which requires the vanishing of the two form 
Chern and Tenenblat [27] obtain rectly from the structure equations (17) . By suitably choosing and in (24), we shall obtain various fifth V uation wh Konno and Wadati introduced the function [28] ed Equation (24) 
Equations (28) and (29) 
let us show how an infinite number of conservatio result from these results. The Riccati equations for in the n laws Г -x variable can be rearranged to take the form
A similar pair of equations can be obtained for the t derivatives. Expand Now equate powers of  on both sides of this expression to produce the set of recursions,
